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EDITORIAL DEPARTMENT NOTE 


As the authors of two of the atrticles in this issue of the Bulletin have 
7— out, depreciation is a subject of ow interest to accountants. 
late some of this interest has been directed toward examining the 
—. of the unit-of-product or use basis for figuring depreciation. 
ndoubtedly recent lean years has had something to do with this trend in 
thinking, just as it has influenced our thinking with regard to inventory 
valuation and other subjects. Of the three articles in this issue, two deal 
with the unit-of-production basis while the other explains how one company 
figures and controls depreciation by the use of composite rates. 

Charles H. Towns, who writes on “Practical Aspects of Depreciation 
on a Unit-of-Production Basis,” is a Partner of Loomis, Suffern & Fernald, 
New York City. He is a graduate of the School of Commerce, New York 
University, and prior to joining his present firm 17 years ago, he had 
acquired a variety of business experience in the banking, chain store and 
public accounting fields, in addition to two years’ experience in the Cost 
Accounting Section of the U. S. Army Ordnance Division. Mr. Towns 
is a Past President of our New York Chapter and a present member of the 
Brooklyn Chapter. He is a member of the New York Society of C.P.A.’s 
and the American Institute of Accountants, and is a former member of the 
New York State Board of C.P.A. Examiners. 

Douglass M. Barrows, who contributes “Thoughts on Depreciation,” is 
a native of San Francisco and was educated in the San Francisco public 
schools. From 1911 to 1933 he specialized in automobile accounting with the 
W. B. Culberson Co., Ltd. and during this period devised and put into 
operation various branch office, repair shop and installment contract account- 
ing systems in this field. In 1933, Mr. Barrows joined the El Dorado Oil 
Works as Assistant Secretary and Chief Accountant. This company is 
the largest importer of copra (the trade name for dried coconut meats) 
in America and members will recall that in a previous article in the 
Bulletin Mr. Barrows described some of the peculiar accounting problems 
of the industry. 

Our third article is by Carl L. Seeber, Past President of the Hartford 
Chapter and a member of the National Board. Mr. Seeber gained his 
early experience with an Atlantic City newspaper, starting as office boy 
and advancing through the circulation and bookkeeping departments to the 
position of Advertising Manager. Later, while employed as Cashier at 
a beach-front hotel, he continued his study of accounting, an in 1915 
entered the em ongia ‘of the Wallace Barnes Co. as Assistant to the Chief 
Accountant. &. advanced through the positions of Cost Accountant 
and Assistant Controller to the Board of Directors and Assistant Treasurer. 
Since 1937 he has served as Assistant Secretary of the Associated Spring 
Corp., of which the Wallace Barnes Co. is the largest division. 
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PRACTICAL ASPECTS OF DEPRECIATION ON A 
UNIT-OF-PRODUCTION BASIS 


By Charles H. Towns, Partner, 
Loomis, Suffern and Fernald, New York, N. Y. 


DEFINITIONS are probably unnecessary for anyone who 
reads what is written here. It may not be amiss, however, to say 
that the expression “depreciation on a unit-of-production basis” is 
used here to mean a basis of depreciation which is intended to 
recover, during the useful life of a depreciable asset, the amount 
invested in it, with charges allocated to accounting periods in 
proportion to the production which results from using the asset. 
If the asset is used in rendering service, then the recovery is 
intended to be in proportion to the units of service rendered, 
as, for example, passenger-miles or ton-miles of transportation 
furnished. Depreciation on a production or service basis differs 
from that on the usual straight-line basis where the charges are 
intended to be sufficient to recover the amount of investment 
during the useful lives of the assets, but in proportion to elapsed 
time. Tabulations for purposes of illustration are given in later 
paragraphs. 

It is probably only fair to state that in this brief presentation 
of the subject it is possible to take up only a few of the factors 
entering into it and closely affecting it. Further, those which are 
taken up must be given briefly. This paper is, therefore, intended 
to be suggestive rather than complete or exhaustive. 


Principal Differences Under two Methods 

The principal direct difference between the results of accounting 
for depreciation on a unit-of-production basis and on the more 
frequently used straight-line basis is indicated in the following 
statements : 

(a) On the unit-of-production basis the amounts charged 
for depreciation will vary from year to year (if production 
fluctuates as usual), but the depreciation charges per unit 
produced will be uniform. 

(b) On the straight-line basis the amounts charged for 
depreciation will be uniform from year to year, but the 
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charges per unit produced will vary (if production fluctuates 
as usual). 


There may be numerous indirect or resultant practical differ- 
ences under the two bases of depreciation. Surplus available for 
dividends, net profits reported to stockholders, amounts stated 
as cost of inventories, depreciation reserves, costs and profits 
under cost-plus contracts, net profits used for computing additional 
compens:tion, amounts of additional compensation, net income 
subject to Federal and State income taxes and the amounts of 
such taxes may be named as some of the items which are likely 
to differ, depending on whether depreciation is computed on a 
unit-of-production or on a straight-line basis. 


Factors Involved in Calculation Same Under Both Methods 


Differences have been mentioned, but most of the factors 
involved in depreciation accounting on the usual straight-line | 
basis are to be found unchanged if a production basis is used. 
The investment in plant, to be recovered through depreciation, 
is the same and there are the same problems of distinguishing 
between capital and operating charges, determining how much 
overhead and interest for the period of construction are to be 
capitalized, etc. 

There is about equal uncertainty as to what should be esti- 
mated as the future useful life of a depreciating asset, whether 
the estimate is made in terms of production units or in terms of 
months or years. Questions are encountered under both methods 
as to whether depreciation is to be computed separately for each 
machine, each building and each item of building equipment or 
to be computed for an entire plant as a unit. Salvage values would 
not be affected by changes from one method to the other. It 
may be necessary to consider physical deterioration, obsolescence, 
or both, whichever basis is used. 

Similarly, under either method allowances may be made for 
special factors or certain refinements if they appear advantageous. 
Funded reserves, with credits for actual interest and allowance in 
the rates for theoretical or expected interest, may be provided 
with depreciation computed on a production basis, although 
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estimates of useful life in terms of both time and production units 
would be necessary. Provision can be made in either case for 
depreciation reserves to cover repair costs as well as capital 
investment if this seems advisable. Such features as these, 
which are special subjects in themselves, are not, however, taken 
up in this brief presentation. 

What is said here is not presented as argument for or argu- 
ment against accounting for depreciation on a production or 
service basis. Some facts mentioned indicate advantages of 
computing depreciation in proportion to production under certain 
conditions; others may indicate that it is impracticable to use 
such a method under other conditions. 

In the following paragraphs there are given brief illustrations 
and outlines of some of the matters which should be investigated 
in connection with a proposed use of a production or service 
basis for depreciation accounting. 


Depreciation on Production and Straight-Line Bases Illustrated 


For the sake of clarity and in order to show some of the differ- 
ences between the practical effects of depreciation on a unit-of- 
production basis and a straight-line basis, the following assumed 
case and tabulations resulting from it are presented. 

Assume that a corporation is formed to carry out a contract 
to haul sand, that it purchases ten trucks for this work at a 
cost of $9,500 each and that work is started on January I, 1935. 
It is estimated that there are 45,000 loads of sand to be hauled, 
that each truck will haul 4,500 loads and that each truck will 
have a salvage value of $500 after completion of the contract. 
For purposes of the straight-line depreciation computation it is 
estimated that the useful life of each truck will be three years. 
The revenue, direct cost, overhead expenses and loads actually 
hauled are as shown in the following tabulation; it is assumed 
that 18,000 loads were hauled in 1935, that unfavorable weather 
conditions and a strike kept the 1936 haulage down to 8,000 loads, 
and that the remaining 19,000 loads were hauled in 1937. 

The following Tabulation A shows the computation of net 
profits with depreciation charges made on a unit-of-production 
basis : 
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Revenue—$6.25 per load $281,250.00 $112,500.00 $50,000.00 $118,750.00 
Direct Costs—labor, sup- 


plies, etc. 
($3.00 per load)..... 135,000.00 54,000.00 24,000.00 57,000.00 
Profits before charg- 
ing overhead and 
depreciation ...... $146,250.00 $ 58,500.00 $26,000.00 $ 61,750.00 
Overhead Expenses .... 30,000.00 10,000.00 10,000.00 10,000.00 


Net Profit before 
charge for depreci- 
$116,250.00 $ 48,500.00 $ 16,000.00 $ 51,750.00 


Depreciation (on unit- 
of-production basis). . 90,000.00 36,000.00 16,000.00 38,000.00 


Net Prefits ........ $ 26,250.00 $ 12,500.00 $........ $ 13,750.00 


Starting with the same set of facts but making a change in 
depreciation from a unit-of-production basis to a straight-line 
basis we would have the same figures down to and including 
the amount described as “Net Profit before charge for depre- 
ciation.” The following Tabulation B starts with these figures, 
shows depreciation on a straight-line basis, and shows the net 
profit or loss for each year and in total after deducting straight- 
line depreciation : 

TABULATION B 


Total Year 1935 Year1936 Year 1937 


Net Profit before charge 
for depreciation (as in 


Tabulation A) ...... $116,250.00 $48,500.00 $16,000.00 $51,750.00 
Depreciation (on straight- 
90,000.00 30,000.00 30,000.00 30,000.00 


Net Profit or (Loss) $ 26,250.00 $18,500.00 ($14,000.00) $21,750.00 


Naturally, it is impossible to make a general statement as to 
just what would be the effect of computing depreciation on a 
unit-of-production basis in every case without consideration of 
the particular facts involved. As a practical matter it is generally 
true, however, that as contrasted with depreciation on a straight- 
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TABULATION A 
Total Year 1935 Year1936 Year 1937 
Loads actually hauled. . 45,000 18,000 8,000 19,000 


« 
‘ 


February 1, 1939 N. A. C. A. Bulletin 


line basis, the unit-of-production method would result in showing 
somewhat less profit in years of high profits and less loss in 
unprofitable years. This works out as illustrated in Tabulations 
A and B. It is obvious that in cases where fluctuations in profits 
are due to changes in volume of business, the fluctuations in 
profits tend to be less in amount if depreciation charges vary 
with the business volume than where depreciation is charged 
at a fixed rate. 

Certainly no improper accounting procedure should be followed 
merely for the sake of reducing variations in unit cost and 
variations in net profits. On the other hand, if it is possible to 
choose between two methods of accounting, either of which may 
be proper under the circumstances, and if one method results in 
showing less variation in unit cost and in net profits and losses 
than the other, then there are some distinct advantages in select- 
ing that method. 


Selecting the Unit of Production or Service 


The selection of the unit of production or unit of service to 
be used for computing depreciation must be made with judgment 
based upon actual conditions in any given case. It is possible 
that in connection with the trucks given as an example in previ- 
ous paragraphs the truck mileage might have been equally satis- 
factory as a unit of depreciation and might have been easier to 
determine. In the case of a plant producing a single simple 
product, as, for instance, common brick, or in the case of a 
mine producing a single metal, the unit of production to be used 
seems clear and obvious. In the case of a plant producing both 
brick and tile it may be found appropriate to use clay tonnages 
as a basis for depreciation of the plant. There may be cases 
where a plant produces so wide a variety of products and uses 
so wide a variety of raw materials that it is impracticable to 
develop a common denominator for the physical units of pro- 
duction or of materials consumed in production. In such cases 
it may be possible to solve the problem by using direct labor 
hours as a basis. When this is necessary, however, the whole 
matter becomes somewhat more complex and this complexity 
should be appreciated in deciding whether it is worth while to 
use a production basis for depreciation under such circumstances. 
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In any event, in case depreciation is to be computed on a 
production basis, the production or service unit to be used is 
one factor which calls for careful consideration and whose use 
must be clearly understood by all who are interested in the subject. 
The unit to be used should be clearly indicated and defined in the 
depreciation plan. 


Changing Method for Computing Depreciation 


In some respects it may be simpler to make plans and establish 
procedures for depreciation on a unit-of-production basis for a 
new plant than to change from a straight-line to unit-of-produc- 
tion basis for an established plant. If such a change is to be 
made where depreciation is being computed on an entire plant 
as a unit and if an estimate can be obtained of the number of 
units of production for the plant during the remaining period 
of its useful life, then the amount of depreciation per unit can 
be easily obtained simply by dividing the cost of the plant minus 
depreciation accrued and minus estimated salvage by the number 
of units estimated to be produced during the remaining life of 
the plant. 

In those cases where different units of plants are subject to 
depreciation at different rates, the problem is much less simple. It 
may be found practicable in such cases to make computations first 
on the straight-line basis and then to convert the depreciation com- 
puted on a straight-line basis to a production basis. If an estimate 
of the total units to be produced during the remaining useful life 
of the plant and, in addition, an estimate of the normal number 
of units to be produced in a year can be obtained, such a conver- 
sion can be made as follows: 

Assume three different classes of equipment on which deprecia- 
tion has been computed on a straight-line basis with the esti- 
mated useful life for the classes as follows: 

Esti- Per Cent 


mated of Cost as ona 
Useful Annual De- Straight- 


Cost Life  preciation line Basis 
Standard Factory Machines... $1,000,000 20years 5 $50,000 
Special Factory Machines.... 300,000 ie 6% 20,000 
Office Machines ............. 10,000 20 2,000 
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Then, if we have an estimate of normal production of 20,000,000 
units for the year and the actual production is 16,000,000 units, 
the actual production is 80 per cent of the estimated normal. 
Depreciation on a production basis can then be computed by taking 
80 per cent of the amount computed on a straight-line basis. The 
foregoing amounts of depreciation would be reduced as follows: 

Depreciation Depreciation on 


on Straight Production 
line Basis Basis (80%) 


Standard Factory Machines...................- $50,000 $40,000 
Special Factory Machines .............ceeceses 20,000 16,000 


Whether such a method would be reasonably appropriate in a 
given case should be determined in accordance with the particular 
facts. It might be found, for example, that no adjustment to a 
unit-of-production basis would be appropriate with regard to office 
machinery but that the above method could be properly used 
for the factory machines. 


Additions to Plants 


If we assume the case of a plant which cost $1,000,000 and is 
estimated to produce 10,000,000 units during its life, we would 
have a charge of 10¢ per unit for depreciation on each unit of 
production. If this plant is operated for five years and then an 
addition costing $100,000 is made in the sixth year, we have a 
question as to whether the depreciation charge should be continued 
at 10¢ per unit or whether some increase or decrease should be 
made in the rate. In order to solve this problem information 
needs to be obtained as to whether the addition costing $100,000 
is expected to increase the units of production to be turned out by 
the plant, and if so by how much. The addition may have been 
made to comply with some special legal requirement or to reduce 
the cost of production, but if it is not expected to result in the 
plant’s producing more than a total of 10,000,000 units, then 
there must be an increase in depreciation rate; if.it is assumed 
that production and depreciation during the five years of opera- 
tion have been, respectively, 5,000,000 units and $500,000, then 
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the depreciation per unit should be increased to 12¢. On the other 
hand, if it is expected that the addition will increase the total 
units to be produced by the plant to 11,000,000, then the deprecia- 
tion per unit of 10¢ should be continued. If the addition is 
expected to increase the total units to be produced by the plant 
to 15,000,000, and if production and depreciation during the five 
years of operation have been 5,000,000 units and $500,000, 
respectively, then depreciation should be changed to 6¢ per unit 
produced for the remaining estimated life of the plant. 


Minimum Depreciation in Years of Low Production 


In some cases, at least, where depreciation is computed on a 
unit-of-production or unit-of-service basis, the computation is 
normally made on the basis of the number of units produced in 
a given period of time, but if production falls below some estab- 
lished figure than a minimum depreciation is used in the accounts 
For example, if a building is estimated to have a life of not exceed- 
ing fifty years and if depreciation on a unit-of-production basis 
ordinarily results in a charge exceeding 2 per cent of the cost of 
the building, then it may be determined that in any given year 
the depreciation charge shall be that determined on the production 
basis or a minimum of 2 per cent of the cost, whichever is greater. 
If a new plant were constructed and during the first five years 
of its operation production were substantially below that estimated 
to be the normal production of the plant, it might seem unreason- 
able to charge as low an amount of depreciation as would result 
from computation on the basis of production. In such a case 
charges might be made for minimum depreciation on a time or 
straight-line basis with charges on a production basis to be made 
in later periods if production were carried on at rates considered 
normal or at rates which would produce a higher depreciation 
charge than the straight-line minimum basis. There may be 
some question as to the propriety of using a minimum depreciation 
charge in a particular year if prior years’ production has been high 
and depreciation charges for those years have resulted in accumu- 
lated depreciation reserves substantially in excess of the total 
which would have been accumulated if depreciation had been 
computed in those prior years at the minimum rate. This is 
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mentioned as a point to be kept in mind but which can be decided 
upon for any particular case only in the light of the facts and 
estimates found in that case. 


Possible Effects on Federal Income Taxes 


The Federal Revenue Acts do not provide any specific basis 
for computing depreciation; they use the expression “a reason- 
able allowance.” The heading and first sentence of Article 
23(1)(5) of Regulations 94 under the Revenue Act of 1936 
read as follows: 


Method of computing depreciation allowance.—The capital sum to be 
recovered shall be charged off over the useful life of the property, 
either in equal annual installments or in accordance with any other 
recognized trade practice, such as an apportionment of the capital 
sum over units of production. 


This sentence recognizes both production and straight-line bases 
of depreciation and seems to indicate that the apportionment of 
the capital sums to be recovered over units of production is a 
recognized trade practice which may be followed in computing 
depreciation for Federal income tax purposes. 

It is obviously impossible to be sure whether the unit-of- 
production method would be advantageous from the viewpoint 
of Federal income taxes in any specific case without knowing 
the conditions existing in that case. There are some companies 
which it seems almost certain would not benefit, from the view- 
point of Federal income taxes, by a change to such a basis ; on the 
other hand, there are some cases where a reduction of the spread 
between high income in profitable years and large losses in other 
years would be effected by using a unit-of-production method for 
depreciation and where there might be some saving in Federal 
income taxes. 

This can perhaps be illustrated by using the net income figures 
for the sand trucking operations used as an illustration earlier 
in this article. The following tabulations show the net income 
and the normal Federal income taxes on such income by years 
on the different amounts of net income resulting from using 
depreciation on a unit-of-production basis in the first case and 
on a straight-line basis in the second case. 
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TABULATION C 
(Usinc DepRECIATION ON UNIT-oF-PRopUCTION Basis) 


Net Federal 
Income Income Tax 


(Rates—for 1935, 133%4%; for 1937, 8% on $2,000 
and 11% on balance) 


TABULATION D 
(Ustnc DEPRECIATION OF STRAIGHT-LINE Basis) 


Net Income Federal 
or (Loss) Income Tax 


$18,500 $2,543.75 


(Rates—for 1935, 134%; for 1937, 8% on $2,000, 
11% on $13,000 and 13% on balance) 


In the foregoing illustrations the normal Federal income tax 
is $1,840.00 less than it is where straight-line depreciation is 
used, as a result of using depreciation on a unit-of-production 
basis. As stated, however, the foregoing is not intended to indi- 
cate that the unit-of-production depreciation method will in all 
cases result in saving of taxes. 

Conditions differ from industry to iridustry and a method or 
basis of accounting for depreciation which is best for one com- 
pany may be found wholly impracticable for another. It is 
essentially a practical matter and no one uniform procedure will 
fit in all cases. It should be recognized, however, that the method 
used in accounting for depreciation may make actual differences 
in dollars and cents to a company, and accordingly the subject 
deserves serious consideration. 
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THOUGHTS ON DEPRECIATION 


By Douglass M. Barrows, 


Assistant Secretary and Chief Accountant, 
El Dorado Oil Works, San Francisco, Calif. 


| IS probable that no single subject in the entire field of account- 

ing has been responsible for as many articles, pamphlets, 
speeches, tabulations and books, as has depreciation. The reason 
is not hard to find, since, whether recognized or not, depreciation 
is a factor in every business venture, from the one-chair boot- 
black stand to our great far-flung corporations. One would 
think that the subject had been worn threadbare by so much 
discussion over so many years, but somehow it always seems 
new and interesting. In accountants’ organizations some aspects 
of depreciation can always be found among the topics for the 
year’s discussions, and the meetings devoted to this subject are 
well attended, witnessing the universal interest among the mem- 
bers of the profession in this intricate branch of its work. 


Depreciation Always an Estimate 


It appears to me that the reason for this widespread interest 
is primarily that depreciation is an imponderable. It cannot be 
reduced to the point where we can say with assurance, “We know 
that this figure is correct.” Other manufacturing costs, both 
direct and overhead, can be reduced to figures showing an actual 
dollar and cent outlay, the only possible discussion being as to the 
proper places in which to show the expenditure. Depreciation, on 
the other hand, hides itself in the fog. We can see that there 
is something there, but we cannot discern the outlines to any 
degree of exactitude. We know that there has been an expense 
incurred during the accounting period, but there has been no 
check drawn to cover it which we can confidently debit here and 
credit there. Depreciation is and always will remain merely 
an estimate, and in its last analysis, an estimate is merely some- 
body’s guess. The guess may be guided by the fullest knowl- 
edge possible after calculation of all the known possibilities and 
allowance for unknown contingencies, but still it remains only 
a guess. I doubt if anyone has ever succeeded in figuring any 
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depreciation problem to its final provable, mathematically correct 
answer. 

In other words, when a depreciable asset is finally disposed of, 
there is always an adjusting entry to be made. I have never 
heard of a case where the book value (cost less depreciation 
reserve) of any asset exactly equalled the amount actually received 
on its disposal. This is an anomaly in accounting, since, being 
based on mathematics, accounting should be considered almost 
as an exact science. Yet here at the very heart of a profession 
whose god is mathematics and exactness, we have an estimate, 


a guess. 


New Viewpoint Helpful 


In dealing with a befogged subject, it is sometimes good for 
us to rid our minds of all of our present and preconceived con- 
cepts and start “from scratch.” It is more than possible that we 
have become so involved in trying to work out formulae for 
elusive items that we have lost sight of the fundamentals. I know 
that I have found it so in my own case and I believe that many 
others have also allowed themselves to become so enmeshed in 
a mass of detail that they have failed to see the forest because 
the trees shut out the view. I would like, therefore, to discuss 
depreciation from a slightly different viewpoint than that usually 


taken. 

In the last analysis, any depreciation entry is an attempt to 
reduce to figures the amount by which the original cost of a 
capital asset has shrunk due to use or age during a particular 
accounting period. I once heard Professor Paton compare 
depreciation to a lake behind a dam whose waters represented 
the original cost of the assets of a business. The quantity of 
water which the caretaker (the accountants) allowed to flow 
into the irrigation ditches represented the amount of depreciation 
taken up periodically. The water in the reservoir is intended 
to last for a long period of time, hence control of the outflow 
must be carefully regulated. The farms below must neither 
be drowned out by too much nor starved by too little water, and 
to avoid waste the reservoir must be practically empty at the 
time new springs pour their waters into it. Of course this is 
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a rather fanciful picture, but it does present the problem in an 
easily recognizable fashion. 

Anyone who wishes to disagree in part or im toto has my 
blessing. What I am trying to do is to stimulate original think- 
ing, to get away from following dogmas which tend to stifle 
progressive thought. The free winds of open discussion can al- 
ways dispel the mental fogs which cling to our minds in the way 
of preconceived and fixed ideas. So go ahead and disagree, but 
let us be sure of the fundamentals. 


Discussion Relates to Normal Depreciation 


To simplify maters, let us eliminate any consideration of depre- 
ciation or obsolescence due to radical technical changes which 
make methods, buildings or equipment out of date almost over- 
night, long prior to the time when they should normally be ex- 
pected to be retired from active service. This type of obsolescence 
is a special problem and must be dealt with as such when it arises, 
just as any other unforeseen business emergency must be met 
with emergency measures at the time. I want to confine myself 
to depreciation per se, that is to the shrinkage in value of capital 
assets due to use and age. 


Let us imagine a manufacturing plant with buildings of differ- 
ent construction, machinery of many kinds, roadways, delivery 
equipment, office furniture and everything else which goes to make 
the modern unit of production. To simplify, let us say that the 
plant was purchased new and we know the actual costs of the in- 
dividual items making up the total assets. Here is an ideal setup 
to use as a starting place in buiiding up our depreciation ideas. 
We know that like all things finite, this plant will some day in the 
future wear or rust out completely, so that to continue in business, 
full replacement of everything will be necessary. Unfortunately 
for our peace of mind, the plant differs from the famous “one- 
hoss shay” which went to pieces all at once. We know, for ex- 
ample, that in the normal course of events, the typewriters in the 
office will wear out long before the desks to which they are 
fastened. We know that normally the motor trucks will have a 
shorter life than the trailers which they pull. We know that cer- 
tain machinery will wear out long before the motors which supply 
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its power need replacement. We know that a steel and concrete 
building should outlast the frame shack which is its neighbor. In 
short, we have for depreciation purposes, a great number of in- 
dividual items of varying costs and of varying normal lives. 


Extremes in Either Direction to be Avoided 


It would be considered extremely foolish to work out an aver- 
age inclusive of every asset making up the plant, weighted by its 
probable life expectancy and then to depreciate that sum total over 
the period of time represented by the average lives of the assets. 
To my mind it is just as foolish to go to the opposite extreme and 
figure depreciation separately on practically every item. I knew 
of one concern which did just that. Every piece of furniture, ma- 
chinery or equipment of any kind whose initial cost was over $2.50 
was separately listed and the depreciation was figured separately 
month by month on each one of tens of thousands of items. The 
sum was duly entered on each card and totals taken. The amount 
of detail work involved was enormous and the possibility of error 
beyond calculation. And after all of that, after everything was 
checked, re-checked and double-checked, totalled and cross-totalled, 
and the final figures written into the year’s business with a great 
flourish, it still remained only somebody’s guess. 

We may recognize that, strive as we may, absolute accuracy in 
setting up depreciation figures is something beyond our reach. But 
just because of that we do not want to lose sight of our final ob- 
jective and do our work by rule of thumb. Give a good navigator 
the finest instruments available and a well-found ship under his 
feet, and at the same time completely obscure the sun, moon and 
stars, somehow he will plot his course across the ocean by dead 
reckoning. Except by the sheerest accident he will not be able to 
sail exactly on schedule or bring his ship into port without any 
deviation whatever, but he will come reasonably close both as to 
time and location. When he catches a glimpse of a landmark or 
a star through the clouds, he corrects his course and pushes on 
with full confidence that he knows his general whereabouts. That 
is just what we must do, sail the sea of depreciation, guided by 
the most careful dead reckoning of which we are capable and 
correcting our course with every sight of a landmark. If we suc- 
ceed even partially in doing this, and most particularly in being 
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willing to change our predetermined schedules to recognize chang- 
ing conditions, we will find that while we will not come exactly to 
a balance with the amount obtained on final disposal of an asset, 
we will at least be so close that any criticism would be only carp- 


ing. 
A Case in Point 


A leaf out of the book of personal experience would perhaps 
be of some interest. Our company is just completing a full new 
plant, such as that mentioned above. One of our many problems 
in this connection has been to work out schedules which will at 
least approximate for each accounting period the depreciation 
actually sustained. Naturally, manufacturing economies are de- 
sirable, hence there is the impulse to hold this intangible figure to 
a minimum. On the other hand we have the fear of not taking up 
enough, so that on disposal of an asset, such as a motor truck, a 
capital loss would have to be absorbed. While we did not want 
to burden ourselves with too much detail, we could see trouble 
ahead if we attempted to carry simplification too far. The safe 
and easy way seemed to hold out the promise of being also the 
most accurate. That is to say, the more we attempted to avoid 
going to any extremes whatever, the closer we felt that we were 
coming to actualities. 

The first step taken was to divide the plant into depreciation 
groups by the prospective normal life in years of the various as- 
sets. All equipment whose useful life was estimated at the same 
given number of years, say for example‘10 years, was placed in one 
depreciation group, all equipment with an estimated 15-year life 
in another and so on. The same procedure was followed with the 
building accounts . We thus had several groups of assets, all items 
in each group being estimated to reach the end of their economic 
usefulness at the same time. Then an estimate of salvage value, or 
amount estimated as recoverable on final disposal of each group, 
was made, which figure, deducted from the total cost of the group, 
gave us the final amount to be depreciated over the estimated life. 
All estimates of useful life were taken from data and information 
gathered by the technical force, supplemented by all outside infor- 
mation which could be obtained. 
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Giving Consideration to Rate of Usage 


We then had the usual fundamental setup for straight-line de- 
preciation, and if we wished to adopt that method, all we had to 
do was to divide the depreciable total of each group by the esti- 
mated life in years and charge off each year the figure shown. 
But once more a difficulty arose. We found that we had taken 
into account in our calculations the two factors of age and normal 
usage. A third factor, which we felt had a most definite effect on 
the first two had not been considered. I refer to the rate at which 
the equipment is used. Our assumptions have all been based on a 
life measured in years with normal useage and flow of material. 
Yet, as a strict matter of fact, if this normal flow is speeded up 
or retarded to any appreciable extent, the effect on the remaining 
useful life of the equipment involved is apt to be quite serious. If 
this happens frequently enough, the life of the asset in terms of 
actual calendar years, may be either doubled or cut in half. In any 
event, if our use of the equipment as measured by our output is 
fluctuating, our depreciation charge-offs must also be fluctuating, 
or our reserves could hardly be considered even as “guesses.” 

It therefore seemed imperative that we give some weight to this 
important factor when making our calculations. When we esti- 
mated that one group of machines would have a normal life of 10 
years and another of 15 years, we based our assumptions on the 
normal use the machines would get in a normal year’s handling and 
processing of materials. In other words, a normal influx of raw 
material and a normal output of finished products maintained at 
an even pace for a 10-year period would wear out certain ma- 
chines in 10 years, while under the same evenly maintained bur- 
den, another group would last for 15 years. In so doing, however, 
we were assuming something which we knew to be incorrect. Just 
what does constitute the normal output of a plant for one year? 
If our technical force advises us that with the plant operating for 
300 days per year, the production with all machinery working will 
be one million units, we may assume that to be the normal output. 
But experience shows us that there will always be fluctuations 
which will bring down the normal expectancy. Certain machines 
will always be cut off the production line for repairs, conveyors 
will clog, material will be spoiled, and other items of practically 
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unavoidable mill waste and ioss will be present. We cannot 
ignore facts, and therefore our theoretical figure of one million 
units appears too large. For safety’s sake let us cut the expec- 
tancy in an arbitrary manner by 10 per cent and see what will 


happen. 
“Normal” Idleness of Equipment Must Be Considered 


Now I hear someone say, “But your normal must be your full 
running capacity over your year of production without deductions. 
This gives you a production budget at which to shoot, and you 
have no right to assume arbitrarily that there will be a loss of cap- 
acity amounting to anything as large as 10 per cent.” It is prob- 
ably true that 10 per cent may well be too high. The percentage 
will vary greatly under different circumstances and in different 
plants, even in the same industry, but it is always present. That is 
exactly the point which I want to stress. I challenge anyone to go 
back over his production records year after year, and then hon- 
estly say that when the plan was presumed to be running to cap- 
acity over a lengthy period, there was not a substantial difference 
between the rated full capacity and the amount of actual output or 
raw materials processed. If this is true, as I feel certain it is, then 
the fact of mill waste and loss of use of equipment ceases to be 
an abnormality and becomes the normal state of affairs. Since 
we are attempting to reach our depreciation figures by using the 
normal as a starting point, we must not overlook this sort of 
“normal abnormality.” All facts must be taken into consideration 
just as far as humanly possible, and if this is a fact we must con- 
sider it. 

The Unit of Output Basis 

We take our estimated theoretical output of one million units, 
reducing it to what we consider our own mill loss of efficiency to 
be, and use that as our base of operations. To use a figure, let us 
say that the loss will be as high as 10 per cent. The 10-year group 
of machines will presumably need replacement after operating for 
10 years on our adjusted normal output of 900,000 units per year. 
They will be worn out as a matter of theory when 9,000,000 units 
have been produced. On the same basis, the 15-year group will 
last through the production of 13,500,000 units before having to be 
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replaced. We now have a basis from which to calculate deprecia- 
tion which takes all three factors, age, normal usage and rate of 
usage into consideration. Instead of figuring that the 10-year 
group will last for 10 calendar years, we estimate that they will 
produce 9,000,000 units. Instead of a flat 15 years for the second 
group, we believe they should produce 13,500,000 units. There- 
fore at the close of any accounting period we take up our depre- 
ciation figure on the basis of production. That is, we depreciate the 
first group 1/9,000,000th of its depreciable cost and the second 
group 1/13,500,000th of its cost for each and every unit produced. 
Every item whose depreciation is dependent on its use is included 
in some group depreciated on the above basis. 


Advantages of Use Basis 


The advantages of this method appear to me to be obvious. It 
recognizes the most important factor in depreciation, namely, use. 
A much closer estimate of useful economic life will be reached by 
applying this method rather than any straight-line method based 
only on age. Depreciation thus ceases to be something hard and 
fast, a definite fixed cost which must be met every month even if 
the plant is nearly idle; it becomes flexible in the same manner 
that insurance premiums are flexible. The premiums on buildings 
and general plant are fixed, just as is the usual straight-line depre- 
ciation. Premiums on merchandise on hand, however, fluctuate 
up and down, being completely responsive to the quantities and 
values of raw and finished materials on hand at the various report- 
ing dates. We do not pay insurance on our merchandise based on 
the averages of five, three or even one year. The premiums are 
sensitive to every fluctuation in quantity or value of our stock. 
This case is on all fours with the depreciation method outlined. 
Buildings, foundations, and all other assets whose depreciation has 
little or nothing to do with use, have a depreciation figure running 
along evenly, which, like insurance on the buildings, must be met 
whether the plant operates or not. All other items, however, have 
a depreciation base which is sensitive to and moves with the flow 
of material, in exactly the same manner which insurance premiums 
on merchandise fluctuate with the inventory. 

It is not my claim that this or any other method of figuring de- 
preciation will solve overnight our depreciation problems and 
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automatically bring our book values into agreement with salvage 
values actually obtained on disposal of any asset. It does seem to 
me, however, that it will show figures which are far less distorted 
than those obtained by other methods, with the added advantage 
of extreme simplicity in figuring. 


Adjustments Essential as New Information Obtained 


Under this method the cost of the 10-year group would not 
necessarily be wiped out in exactly 10 calendar years, but would 
be absorbed over 10 use years. The use years would in most cases 
extend beyond the calendar years, since in making up the original 
schedule we have allowed for what we consider normal years, and 
I doubt if any industry in the country has ever had a succession of 
10 normal years without shutdowns, or without running on short 
rations for many periods during the decade. In this way the great 
number of instances where the cost of an asset has been wholly 
absorbed in depreciation while the machine is still in active use 
in the company’s service, will be vastly diminished. 

One salient feature remains which must not be overlooked. 
Periodically, a survey of the situation must be made to see if the 
figures which we are so confidently setting up on our books as de- 
preciation estimates are really in accord with the situation as our 
technical staffs find it. This need not be done very often, but at 
least every two years, and better still each year we should obtain 
the considered opinions of our shop superintendents and other 
technical men who are in a position to judge as to the remaining 
useful life of the equipment under their charge. This should not 
only be in terms of remaining years of possible service, but should 
also carry their ideas of the normal unit production of this equip- 
ment. With this data before us, we can then revise our original 
estimates up or down, always on the same basis, estimated years 
of life multiplied by normal units of production. Thus we can see 
if we are depreciating too rapidly or too slowly, and accordingly, 
either put on the brakes or accelerate slightly, so that our account- 
ing estimates may more nearly approximate the truth. 

It should always be borne in mind that an excessive speed-up of 
production beyond that considered normal may easily, through ex- 
cessive mechanical wear, shorten the useful life of equipment to a 
greater extent than would be compensated for by the strictly 


667 


| 
| 
} 
| 
‘node 


N. A. C. A. Bulletin February 1, 1939 


applied use basis just discussed. The periodical revisions mentioned 
in the last paragraph, if intelligently made, will adjust this most 
troublesome item to a large extent when and if it arises. As 
accountants we deal in facts, and when an estimate or guess in- 
trudes itself among these facts, we must perforce make it as little 
of a guess and as much of a fact as is humanly possible. It must 
never be forgotten that when we assign a certain figure as depre- 
ciation for a period, we are dealing with actual costs which will 
ultimately be reflected on the statement of profit and loss where 
we show the true, not assumed, state of affairs of the business. 


Conclusion 


It is my firm belief that when problems such as this confront us, 
we should in every case go back to fundamentals, determine ex- 
actly what we are trying to establish, give every factor its 
proper weight, and build up in our own plants programs which 
will give us accurate figures which are easily computed and easily 
revised. This is particularly true of such items on the balance 
sheet as depreciation, which can never be anything but an esti- 
mate. If we do this with our depreciation schedules, we will cer- 
tainly find ourselves, after a period of years, far closer to the 
truth than we possibly could be by following some rule-of-thumb 
method in a blind fashion. In any event, the very fact that we 
have sat down quietly and carefully thought the matter through 
to its ultimate conclusion, will be a mental stimulation. We will 
learn facts about our business operations which we never knew 
before and we will provide ourselves with sufficient mental exer- 
cise to jolt our torpid brains out of their accustomed ruts. 
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DEPRECIATION FOR A PLANT USING COMPOSITE 
RATES 


By Carl L. Seeber, Assistant Secretary, 
The Associated Spring Corp., Bristol, Conn. 


Ww HAVE heard many speakers and read many articles in 

books and magazines on the subject of plant assets and de- 
preciation, but it seems that there is always something more to 
learn about this all-important subject and the many regulations 
and decisions which affect our accounting routine. One of the 
most important of these regulations was Treasury Decision 4422 
with related Mimeograph 4170. 

Mimeograph 4170 addressed to “Collectors of Internal Rev- 
enue, Internal Revenue Agents in Charge and Others Concerned” 
and signed by Guy T. Helvering, Commissioner, reads in part as 
follows: 


Treasury Decision 4422, Approved February 28, 1934, provides 
that taxpayers claiming deductions from gross income for deprecia- 
tion must furnish full and complete information regarding (1) the 
cost or other basis of assets for which depreciation is claimed, (2) 
the age, condition and remaining useful life of the assets, (3) the 
portion of the cost or other basis which has been recovered through 
depreciation allowances for prior taxable years and (4) such other 
information as may be required to establish the correctness of the 
deduction claimed or to determine the amount of the deduction prop- 
erly allowable. * * * One of the principal purposes of the Treasury 
Decision 4422 is to place the burden of proof of the correctness of 
deductions claimed for depreciation squarely upon the taxpayer, and 
to require that all schedules and other data deemed necessary shall be 
prepared by the taxpayer and not by the examining officer. 


Depreciation Schedule Required 


Early in 1937 an agent from the Bureau of Internal Revenue 
came to examine our books for the taxable year ended December 
31, 1934, and ruled that it would be necessary for us to prepare 
and submit schedules of plant assets and depreciation which would 
conform to the requirements of Treasury Decision 4422. ; 

He agreed that our present estimated useful life was fair and 
reasonable. However, prior to 1931 we had based our allowance 
for depreciation on a shorter expected life so that all assets re- 
maining on our books which were purchased prior to January 1, 
1931 had been over-depreciated. We were instructed to prepare 
schedules to properly spread the remaining cost over the new 
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estimated remaining life rather than take depreciation at a fixed 
percentage for all years. 

Naturally, the first step was to determine the adjusted basis of 
the property, which, in the case of property purchased subsequent 
to March 1, 1913, was its cost, adjusted for any expenditure, re- 
ceipt, loss, or other item properly chargeable to capital accounts, 
including the cost of improvements and betterments made to the 
property. This was listed by year of acquisition. 

Next, it was necessary to ascertain the amount of depreciation 
allowed (provided it was not less than the amount allowable) in 
prior years for each year’s additions. Then, after determining the 
remaining cost to be recovered through depreciation, we estimated 
the average remaining life of each type of asset with the aid of 
our plant engineers and divided the remaining cost on each case by 
the estimated life to arrive at the proper deduction for deprecia- 
tion. Exhibit 1 (at the end of this article) shows how we set up 
this information in the case of the Tools and Machinery Account. 


One-Half Rates for Year's Acquisitions and Dispositions 


While Exhibit 1 does not entirely follow the form suggested by 
the Commissioner’s Mimeograph 4170, we find this schedule suit- 
able to our needs. Mimeograph 4170 states that “any form that 
will clearly set forth the information required may be used in 
order to substantiate the cost or other basis of the property and 
the depreciation claimed,” and the above form has been approved 
and accepted by the Bureau of Internal Revenue. 

You will note that on this form we have used separate lines 
marked “A” in each case to designate those assets which were 
sold during the year because these carry depreciation at only one- 
half of the full year rate. It has been our custom to use composite 
rates in figuring depreciation, paying no attention to the month 
of acquisition and taking depreciation at half rates for the year of 
purchase and half rates for the year of sale or other disposal. The 
small figures (1%) in brackets under the heading “Estimated Re- 
maining Life” designate those assets on which we have taken only 
one-half year’s depreciation. 

Experience has taught us that over a number of years pur- 
chases made during the first half and the last half of the year will 
strike a very fair average and it has simplified our accounting 
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procedure to figure one-half year’s depreciation for the entire 
additions of the new year, regardless of the month of acquisition. 


Use of Composite Rates ; 


While the Bureau of Internal Revenue does not ordinarily ap- 
prove of composite rates and while the regulations indicate that 
the item basis for computing depreciation is clearly desirable from 
an income tax standpoint, practical accounting limitations are 
recognized and the so-called unit rate basis of depreciation is ap- 
proved wherever a reasonable showing is made of the correctness 
of the figures submitted. This basis applies to averaged rates for 
groups of assets determined in the light of general similarity of 
units and general similarity of expected life. 

A great deal has been said and written for and against compo- 
site rates but we do not believe the tax saving over a period of 
time will cover the cost of figuring depreciation on each individual 
piece of machinery or equipment. Our plant ledger, which con- 
tains an individual record of each capital expenditure, reflects the 
cost only, but the accumulated depreciation can be readily deter- 
mined whenever a plant asset is either moved, sold or scrapped 
by referring to our latest depreciation schedule. 


Loss on Retirement Under Composite Rates 


T. D. 4422 and Mimeograph 4170 hold that “losses claimed on 
the normal retirement of assets where composite rates of depre- 
ciation have been applied to a mixed aggregate of assets are not 
allowable, as the use of an average rate contemplates the normal 
retirement of assets both before and after the average life has 
been reached.” On the basis of this ruling the examining agent 
held that if allowances on normal retirements are to be granted, 
the rate of depreciation must be based on the life of the longest 
lived asset and not on the average life of all assets in the account. 
Machinery scrapped in 1934, labeled “B” on Exhibit 1, was treated 
to conform to the above ruling and depreciation reserve was 
debited with the full cost of the machine so that the undepreciated 
balance could be recovered through depreciation allowable in 
future years. 

However, since the above schedules were prepared, the Tax 
Board (Illinois Pipe Line 37 BTA No. 158) has allowed retire- 


671 


a 
: 


N. A. C. A. Bulletin February 1, 1939 


ment losses in full, explaining that such allowance results in the 
only correct method recognized. The above ruling of the Tax 
Board strengthens our contention that a taxpayer does not con- 
template normal or even unusual retirement in arriving at a rate 
of depreciation and that T. D. 4422 and Mimeograph 4170 may 
well be questioned as an attempt to deny in a proper tax period 
substantial bona fide deductions. 

Under Section 23 of the tax law depreciation is defined as: “A 
reasonable allowance for the exhaustion, wear and tear of prop- 
erty used in the trade or business, including a reasonable allow- 
ance for obsolescence.” Therefore, depreciation is allowed only 
for actual wear and tear and obsolescence. It does not allow for 
anticipated retirements due to discarding or abandoning assets. 


Relating the Schedules to Balance Sheet Amounts 


Our schedules allow for a separate column to report current- 
year additions so that the column headed “Adjusted Cost 1/1/34” 
will agree with the adjusted cost at the end of the previous year 
and, barring errors or adjustments, this year’s schedule will start 
where the previous schedule left off. In other words, our 1935 
schedules will begin with the same figures shown on the 1934 
schedules under the headings “Adjusted Cost 12/31/34” and 
“Depreciation Reserve 12/31/34.” Exhibit 2 is a summary of all 
fixed asset groups for 1934 and you will note that the two columns 
marked with asterisks give us the opening figures for next year’s 
schedule. 

Adjusted Cost 1/1/34 and Depreciation Reserve 1/1/34 will 
tie in with your balance sheet at the beginning of the year, pro- 
vided you have eliminated all assets which have been fully de- 
preciated and provided you depreciate your assets 100 per cent, and 
assuming that you use the same rates of depreciation for your tax 
return as for other purposes. We depreciate our assets 100 per 
cent because we believe and have found in most cases that the 
cost of dismanteling and scrapping worn out or obsolete equipment 
more than equals its scrap value. 


Departmental Depreciation Charges 


As stated previously, we maintain a plant ledger composed of 
separate cards for each piece of equipment or machinery as well 
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as each building. These cards contain a complete detailed descrip- 
tion of the assets, where and when they were purchased or built 
and sufficient space to record all major repairs or replacements. 
The cost only is recorded and depreciation is calculated by classes 
for each department rather than for each card. 

Our plant ledger is so arranged that its various subdivisions will 
correspond with departments in so far as each unit of plant can be 
definitely considered as being useful only in a given department. 
When the plant ledger is so organized on the basis of departments, 
it is a relatively easy matter to determine the total amount of de- 
preciation cost directly allocable to departments as well as that 
which is general in character and needs to be allocated arbitrarily 
to departments. 


Replacement, Repairs and Maintenance 


Tax Regulations provide that necessary replacements or useful 
improvements may properly be capitalized and their cost amor- 
tized out of income of the years of their useful life, even though 
the market value of the whole property shows no perceptible in- 
crease. 

The cost of repairs which neither materially add to the value of 
the property nor appreciably prolong its life, but keep it in an 
ordinarily efficient operating condition, may be deducted as ex- 
pense, provided the plant or property account is not increased by 
the amount of such expenditures. Repairs in the nature of re- 
placements, to the extent that they arrest deterioration and appre- 
ciably prolong the life of the property, should be charged against 
the depreciation reserve. 

Some maintenance charges have always given considerable 
trouble to accountants in trying to determine whether they are 
reasonable charges to current expense or whether they should find 
their way to some capital accounts. This border line will always 
be difficult to find and the accountant should thoroughly analyze 
these charges. After deciding on their proper disposal to the 
best of his ability, he should make as many notations as possible 
to substantiate his opinion so that if the examining agent should 
question his judgment, he will be in a position to properly back up 
his decision. 
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Another transaction which causes a great deal of confusion pre- 
sents itself when machinery or equipment is moved from one de- 
partment or building to another. All new benches, shafting, etc., 
should be capitalized and all equipment which becomes obsolete 
should be removed from the capital accounts. 

The cost of installing machinery or equipment, as well as the 
freight charges thereon, are capital expenditures and should be 
added to the cost of the machinery or equipment. 

Replacement value cannot be used as a basis for depreciation 
allowance. Depreciation charge should replace the amount of the 
original capital outlay, and if this is not sufficient, new capital 
must be provided from surplus or otherwise to affect the replace- 
ment. 

In closing, let me call your attention to a part of the Revenue 
Act of 1938 which automatically became a law at midnight, May 
27, 1938. Property used in the trade or business of a character 
which is subject to the allowance of depreciation has been ex- 
cluded from the former definition of the term “Capital Assets.” 
This means that losses due to scrapping of such assets may now 
be treated as allowable deductions without applying the $2,000 
limitation with relation to capital gains and losses. 
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